8 Hydroxydeoxyguanosine as a biomarker of workplace exposures.
To date, the 8-hydroxydeoxyguanosine (8OHdG) DNA adduct has been used as a biomarker in 11 occupational health studies examining the potential for ten different workplace exposures to cause oxidative DNA damage. Exposures examined include asbestos, azo-dyes, benzene, chromium, coal dust, glassworks, rubber manufacturing, styrene, toluene and environmental tobacco smoke (ETS). Experimental designs that applied 8OHdG as biomarker varied dramatically among the studies. For example, one study detected increased urinary excretion in retired workers with a history of exposure to mining dusts, while a study of workers exposed to benzene showed that the pattern of urinary excretion of 8OHdG varied over a 24h period following exposure. All but one study reported increased 8OHdG relative to controls, but in three cases the increases were not statistically significant. Only one study demonstrated a dose-response relationship between a chemical exposure (benzene) in the workplace and elevated 8OHdG. In most cases, exposure data were lacking and the elevated 8OHdG could only be considered to be associated with a generalized job category. Numerous animal and human studies have demonstrated an effect of tobacco smoke on 8OHdG, including a study of ETS in the workplace. In the majority of occupational studies, however, smoking was found not to be a confounding variable. 8OHdG levels tended to be higher in women than men as did the response to an occupational exposure and/or smoking. Two of three studies that stratified workers by age found it to be a confounder for the 8OHdG adduct, but the relationship between age and 8OHdG was non-linear. Only one study considered the impact of dietary supplements on 8OHdG levels in workers despite the fact that diet can have a marked effect on an individual's response to oxidative stress. It is premature to consider 8OHdG as biomarker that can be used for decision making or for regulatory purposes. Nonetheless, these studies demonstrate that with additional characterization of the role 8OHdG plays in the exposure-disease continuum it may well serve as a powerful biomonitoring toolin the future.